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A e et n e s

(pubtic Heafth Reports

Treasury Department, United States Marine-Hospital Service. Published in accordance
with act of Congress approved February 15, 1893,

Vor. XTI WASHINGTON, D. C., JANUARY 29, 1897. No. 5.

UNITED STATES:

United States quarantine regulations to be enforced against plague.

DEPARTMENT OF STATE, Washington, January 19, 1897.
Sigr : Referring to your letter of the 18th instant, I have the honor to
inform you that our consul at Bombay was yesterday instructed by cable
in accordance with your request, as follows :
“ Treasury quarantine cholera regulations apply to plagne, with fifteen days’ deten-
tion exposed persons.’’
T have the honor to be, sir, your obedient servant,
RicHARD OLNEY,
‘ Secretary of State.
Hon. SECRETARY OF THE TREASURY.

[Reports to the Supervising Surgeon-General United States Marine-Hospital Service. ]

FORMALDEHYDE AS A DISINFECTING AGENT AND ITS PRACTICAL
APPLICATION.

HyareENIC LABORATORY, U. 8. MARINE-HOSPITAL SERVICE,
January 29, 1897.
Srr: In view of great interest manifested by the health authorities concerning the
use of formaldehyde gas as a disinfecting agent, I have the honor to transmit herewith
an article on this subject, which embodies the results of investigations conducted in the
hygienic laboratory.

Respectfully submitted, J. J. KINYOUN,
Passed Assistant Surgeon, U. 8. M. H. S.

The substance designated as formaldehyde has been known sinee 1868, Tt was dis-
covered by Von Hoffman. He obtained it from wood aleohol by passing the vapor of
the alcohol mixed with air over finely divided platinum or copper. It was considered
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more or less of g ch{.imieai curiosity unti] g few years ago, when the manner of produc-
tion was brought to |4 more perfect state and the cost of methyl aleoho] was lessened.

The principle upon which this agent is now produced is practically the same process
a5 described by Von ¥ loffman, Quite a number of dpparatus have been devised for this
Ppurpose. Among these the one of Trillat i perhaps the best for generating it in large
quantities for the mantfacture of formalin or formg], This apparatns volatilizes the
alcohol when the Vapor is mixed with requisite amount of air and impinged on
plaﬁnum, platinized asbestos, Or upon heated coke

In 1894, while in Berlin, my attention Was called to a product of the chemical works
of E. Schering, known to the trade under the name of ¢ Formalin.” This was a
watery solution containing ahout 4()

that this solution Ppossessed disinfectip
to bichloride of mercury as a germicide,

During the early part of 1895 Preparations wer,
view to determining the availahilit;
museum purposes, as well as for class demonst
Pose admirably. Soon after this experiments were u
its range of usefulness could not be extendeqd to the d
As my former experiences with saseous disinfectants ha
was quite skeptical of the claims Which were hegi
efficiency of this agent.

The literature on the production of formaldehyde 538 and its estimation is quite
replete, while the literature of formaldehyde as 5 disinfectant is no only small but

conflicting  On account of this it has become hecessary to review the subject at length
in an attempt to arrive at o conclusion, .

FORMALIN As A GERMICIDE,

As a preliminary to the suhject it was necessary to confirm o di
Statements of those who had written upon this suhject, i

e results were fairly constant, The
strength of the solutions required to inhibit the growth of mierg-op

‘ganismg, notably
anthrax spores, has been stated to he 1-15000 by some, while others place it at 1-2000.
Our results were 1-2000 ; as a germicide 1-10000 retarded growth,

The following tables are taken as comparisons :

Results obtained with Jormic aldehyde,
MIQUEL.

d K. WALTER.
1 —_—
Strength of solutions,

Concentration. Anthrax.

| No growth.
No growth.
No growth,
No growth.
No growth,

Slight growth.

| Rich growth.
Rich growth,

| Rich growth,

Pt et ok i e 1 ot o
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HyYGIENIC LABORATORY, UNITED STATES MARINE-HOSPITAL SERVICE.

EXPERIMENT I.

Formalin in solution 1-5000 for the time below indicated.

5 min. ‘ 10 min. | 15 min. \ 30 min.| 60 min.

Organism. !Cuntrol. 1 min. | 2 min. i 3 min.

T e e

Growth Gruwl’.-h|Growﬁh'Groth Growth | Growth
normal. normal. normal.| normal. normal. normal.| normal.| retard. | retard.
B. Diphth.u.....--u---GI'OWth- Growth | Growth Growth | Growth Growth Growth Growth!|Growth
| | normal, nornm!.‘normal.inurmal.‘ normal. normnl.lnormal.inorma.l.

|

Staph. pyogenes
AEP ge vooe Growth Growth | Growth

| Formalin solution 1-4000 for the times named.

| | |
Staph, pyogenes |
:EP>0g|Ctrowhh Growth Growth

Growth Growth ‘Growtil | Growth | Growth | Growth
| normal.| normal.| normal.| normal. normal, retard. | retard. | retard.
Growth

B, Diphth.........o.... Growth. Growth Growth Growth Growth GrowbhlGrowbhlGrowth
nornml.| normal, normal.| normal.| normal | nurnml.| retard. | retard.
| |

Formalin solution 1-3000 for the times named.

. = - ‘
‘Growth. Growth Growth Growth
retard. | retard. ;retard.

Growth | Growth l Growth |Growth | Growth
retard. | retard. | retard. | retard ‘ retard,

B. Diphth...

| | BAR:
| Formalin solution 1-2000 for the times named. ¥

B. Anthrac,......o. (i-rowth.l None. i None. I‘ None. | None,
el

‘ Formalin solution 1-1000 for the time named.

None. ‘ None. | None. ‘ None.

} i 1 I 7
None. | None. | None. ‘ None. ! None. | None.
I = w |

Formalin solution 1-500 for the time named.

B. Anthrac. ......coe rowth.‘ None.

- E—— - e T ‘ ‘ i —’ I e =
B. Anthrac......cuu .|Growth.| None. = None. | None. | None. ‘ None. | None. | None, None.
1 — — ]

The experiments were conducted with two products of the formaldehyde gas, one
known as © formalin,”’ a watery solution containing 40 per cent of the gas by weight, and
the other known as *formol,” a solution in methyl aleohol containing about 40 per cent
of the gas (this latter is inflammable). It is a well-known fact that when either of these
solutions are exposed to the air they lose a considerable quantity of the gas—in fact, a
quantity sufficiently large is thrown off to act as a disinfectant. Especially has it heen
observed, when these are exposed on large surfaces, in a small space, so energetic and
efficient has this been that vne is led at first to believe that all that is required for
rapid and sufficient disinfection of articles and apartments would be to employ formal-
dehyde in this manner.

While this method has proven satisfactory for laboratory experiments, conducted on
a small scale, it has been quite disappointing when applied to the disinfection of rooms
and their contents. The reason for the discrepancy in the results appears to be due to
the following : Solutions of formaldehyde when exposed to the air lose a certain propor-
tion of their gas and agqueous vapor. After the.evaporation has progressed for some
time the liqgnid becomes more concentrated and the greater proportion of the formal-
dehyde gas is converted into a yellowish white amorphus substance known as trioxy-
methelene. In this state it gives off but a very slight amount of formaldehyde, and
that slowly. On this account it would require very large quantities of the solution, if

+7
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the method were otherwise practicable. The experiments conducted to determine the
germicidal properties of the gas were made by using a large bell jar, to which was
attached a vacuum apparatus and a tubulated bottle filled with cotton wool saturated
with formalin. A stream of air could be drawn through the formalinated cotton and
thence to the bell jar until a saturated atmosphere of the gas was obtained. Cover
slips, containing an even layer of the micro-organism to be tested, were prepared and
dried and then exposed to this atmosphere, after which the gas was neutralized and
the specimen planted over inte bouillon or inoculated into animals, as the case required.
The following is a summary of the experiments:

ExpERIMENT II.

Results of experiments on the disinfecting and germicidal value of formalin ( formaldehyde)-

Bouillon cultures of the following organisms were spread on cover slips and allowed
to dry, then exposed to the action of a saturated atmosphere of formalin for the time
indicated, and the slips then planted into bouillon and kept at a temperature of 37° C.

for 24 and 48 hours.

1 min. ‘ 2min. | 8min. 5min, |10 min. |15 min. | 30 min. | 60 min.

Organism. Control.

Staph. ogenes g
A]:’rPyge ......... Growth.| None. | None. | None. | None, | None. | None. | None, | None,
Results after forty-eight hours—the same as above.
Spirillum Finkler
pPrior... Growth. None. | None. | None. | None. | None. | None. | None. | None,
Confirmed by a second series of experiments with identical results.
Spirillum cholera | |
et Growth. Growth. None. | None. | None. | None. | None. | None. | None,

Similar results after forty-eight hours,

Growth.‘GrowthJ None. | None, J None. | None,
| |

B. Coli Com.........e Growth. ;Growt.h. ‘Growth.

Similar results after forty-eight hours.

' |
Growth.|Growl.h.u None. | None. | None. | None.
: |

Similar results after forty-eight hours.

T -
B. typhoid ....ccoun. Growth.!Growth. "Growt.h.

B. Diphth... .,.‘Grawgh,l‘(}mwth.}(}mwth.‘ None. | None. | None. ‘ None. ‘ None, | None.
‘ Similar results in forty-eight hours.
_— e l — T Nt
B. glanders............ JGrowth. Growth.' None. | None. ‘ None. | None. i None, J None. | None.
|

Similar results in forty-eight hours.
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EXPERIMENT II—Continued.

Dip. Pneum, par- | ‘ |
tially dry...... ..... Growth, Growth., None. | None. | None. ‘ None. None.

|
| None. None.
|

— . ! :
[
Dip. Pneum. dried Gmwth.l None. | None. | None. | None. | None, | None. | None.
| | |

1 | |
B. Pyocyan............ Growth, Growth. None. | None. | None. | None. “ None. | None.

|
Growth. Growth. None. | None. ! None. | None. | None. None. None.

B. Anthrac. with
SPOTeS .....

! A second series of experiments gave identical results in forty-eight hours.

| | . ‘ | | | |

B. Tetanus, fatal 1 3
Death.  None. None. | None.
|

10 mice....ouunmmerains

None. ‘ None. | None. | None. | None.

B. of bubuuic} | | ‘ | ; |
plague..................Growth., None. [ None. | None. | None. None. | None, None. | None.
[ |

The amount of gas evolved by this method is considerably more than when it is
evolved by placing a given quantity in a receptacle and allowing it to be diffused hy
evaporation. It was found that 1.25 volumes per cent was evolved by the former
method and about 1 volume per cent by the latter. Numerous experiments have heen
conducted upon the power of atmospheric solutions of this gas to sterilize fabries and
other articles which had been infected with some pathogenic bacteria. The results were
in every way satisfactory, as the germs were quickly destroyed even when they were in
a dried state. Articles containing cultures of bacteria, which were protected by several
layers of the material, did not give the same results as in the former. The results were
extremely varying and inconstant. The canse of this appeared to be due to the inability
of the gas to penetrate into the interior of the fabrics. It was especially noticeable
where there was any considerable moisture on the surfaces of the article. The moisture
appeared to arrest the gas, much after the manner of moisture arresting the penetration
of sulphur dioxide, but even to a greater degree. .

Another factor which is equally responsible for preventing penetration is the fact that
formaldehyde has the peculiar property of being absorbed, or perhaps forming a loose
chemical combination with woolen goods, hair, and feathers. These substances when
exposed to the action of the gas will absorb considerable quantities, and for sometime
after they will slowly evolve formaldehyde, much after the manner of trioxymethelene.
When these experiments were repeated on a larger scale—for instance, in a room—the
results were even more variable, and the arrest of the gas on the surfaces by the mois-
ture, etc., was even more apparent.

Statements have been made that for room disinfection all that is required is to satu-
rate clothes with formalin and hang them up in the room ; allow the room to be closed
for a given time, when it will be found to be disinfected.

Our results do not confirm this.

At this juncture it might be well to remark upon the effects of the formaldehyde gas
and its solutions upon textile fabrics, hair, fur, and leather. Experiments were made
by subjecting samples of wool, cotton, fur, and leather goods of every description to
«crucial tests, using solutions of various strengths and a saturated atmosphere of the gas.

The results obtained were in every way satisfactory. Of over 225 different samples of
wool, silk, cotton, linen, leather, and hair subjected, there was no change observed in
textile character, even when they were soaked in a strong solution of the gas.

Effeet on colors.—Little if any change oceurred in the colors of the fabries; only three
of the number showed any change. These were two shades of violet, and one a light
red. These were coal-tar colors, and were also quickly bleached by the sun.
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Effect on metals.—Iron and steel are attacked by the gas, and more so by its solutions.
Copper, brass, nickel, zine, and gilt work are not acted upon. The effect of the sub-
stance on iron should be borne in mind if iron disinfecting chambers are used for
applying the gas. If this be the case, the surface of the interior of the chamber should
be protected by paint or varnish.

After subjecting textile fabrics to the action of the gas, there always remains a con-
siderable quantity of the formaldehyde in combination with the materials, which is
slowly given off for a considerable time thereafter. This is especially so in the case of
mattresses and feather pillows.

This is best obviated by subsequently exposing the article to the fumes of ammonia,
which neutralizes the fomaldehyde by converting it into a formamide—a rather stable
body, poss G ;

sing germicidal properties of no small value, and not prone to undergo
decomposition. Dr. Geddings’ experiments with formamide give the following effects

=]
on anthrax spores :
EXPERIMENTS WITH FORMAMIDE.

ExPERIMENT III.

To formalin ((-nnt.unmg 40 per cent formalde shyde) was added an equal volume of
strong ammonia water (26° B. 20 per cent), and the resulting formamide obtained by
evaporation to dryne The salt was dissolved in bouillon in the following percentages
and the lul]u\\m-r organisms subjected to experiment therewith :

Organism. |Control.| 1Per ' Zper | 3per | 4per | 5Sper | 6per | 7per Sper 9 per [10per
cent. cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent,
B. Anthrac ......... Growth.| None. | None. None.| None.|None.|None. None. None.| None. | None,

0.1 per |0.2 per 0.3 per 0.4 per 0.5 per 0.6 per|0.7 per|0.8 per|0.9 per| 1 per

Organism. Control, | |
cent. | cent. | cent. | cent. | cent., cent. | cent. | cent. | cent. | cent.

¥ === =
Growth.| None. |None
/Growth.|Growth,| None

B.Diphth ..

Yone, None. None. None. None.|None.| None. None.
B. Anthrace

one. None. None. None. None. None.|None. None.

EXPERIMENT IV.

Formides of barium, ealeium, sodiwm, copper, and silver— Their effect upon Anthrax spores.

me, twenty-four hours at 37° (. ]

Control. | 1-100 | 1-200 | 1-300 | 1-400 | 1-500  1-600 | 1-700 | 1-800 | 1-900 |1-1000

Anthrax..................[Growth. Nu:u‘.‘ None. None. None. None. None, None, None. None. None,
| Ity | BTN [ -
| No change in the above results in forty-eight and seventy-two hours at 37° C.
Agent. Control. 1-1250, 1-1500. 1-2000.
Barium formide Growth. | None. None. None.
Calcium formide Growth. None. | None. None.
Sodium formide Growth. None. None. None.
Copper ff}l'n_lif.l(‘. Growth. None, [ None. None.
Silver formide. Growth, None. None. None.
1
Agent. Control. 1-2500, 1-3000.
Barium formide...........crn. Growth, | None. Growth.
Calcium formide Growth. None. Growth.
Sodium formide. Growth. None, Growth.
Copper formide.. Growth, None, Growth.
Silver formide......ciicconiniancrene Growth. Growth. Growth,

No change in the above results in forty-eight and seventy-two hours at 37° (
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These experiments show that all these formides possess decided germicidal properties,
and suggest their application to surgery, as they are much less poisonous than solutions
of the same strength of mercuric chloride.

The formamide, particularly, would be useful in the sterilization and preparation of
catgut suture materials. It would serve a double purpose in neutralizing the free for-
maldehyde in the catgnt, and subsequently act as a preservative.

PENETRATION OF FORMALDEHYDE GAS.

Having observed the variable results attending exposures under ordinary conditions,
it became apparent that some other means would have to be devised in order to have
the gas penetrate the object readily and thoroughly. To this end, the vacuum process
was brought into requisition. A small apparatus was arranged after the following
manner : A large bell jar was attached to a vacuum pump, which by another opening
was attached to a flask containing cotton wool saturated with formalin, or formol.

The jar was charged with the articles to be disinfected, and then closed ; when a
of half an atmosphere was produced, air was then allowed to pass through the
ated cotton wool, replacing the air taken out of the bell jar. By this means
cultures of pathogenic bacteria were readily killed, even when protected by several
layers of woolen cloth. The only eriticism which could be offered was that there was
still a considerable quantity of moisture hol ding formaldehyde in suspension precipitated
on the surfaces of the articles. Notwithstanding this drawback, these experiments were
of great value in demonstrating how the bulkier ohjects can be penetrated by the gas.
The manner in which the presence of moisture was prevented remained to be pointed
out by Roux and Baudet, who have satisfactorily solved this difficulty. They employed
special apparatus for evolving formaldehyde gas in practically a dry state, and in such
quantities as were desired. They accomplished this by means of heating a small hoiler,
partly filled with the formalin solution, when the formaldehyde was driven off. In order
to have the gas in as dry state as possible, the moisture is held back by means of a
neutral chloride, prefemb]y the chloride of ealcium.

A given quantity of formalin is mixed with an equal quantity of 5 to 10 per cent
solution of calcium chloride, as the boiling point of this mixture is considerably over
100° C. (from 103°-106°), and the most favorable temperature for evelving the formal-
dehyde gas is bhetween 95° and 100° C. it can be seen wherein the advantage lies.
Nearly all the gas is evolved before the water in the mixture is given off as steam.
Moreover it presents the polymerization of the gas into trioxymethelene.

vacuuim
formalin

APPARATUS FOR EVOLVING FORMALDEHYDE GAS FROM FORMALIN.

Early in August of 1896, with the aid of Mr. J. B. Pratt, of the Coast and Geodetic
Survey, plans for a similar boiler to that described by Roux and Baudet were designed
and the boiler soon thereafter constructed. The apparatus is shown in an accompanying
cut (Fig. 1). Itis constructed after the following manner : A small boiler of ! inch
copper, 6} inches in diameter by 17} inches high, closed at one end by a removable
head, which is fastened to the boiler by bolts. It is capable of withstanding a pressure
of 200 pounds to the square inch. On the head are the filling funnel, pressure gauge,
safety valve, and discharge pipe. A drain pipe is fitted to the lower end of the hoiler,
and connects with the water gauge at the side. The boiler is supported by an iron
collar or jacket, and is so arranged for applying heat. Inthe cut gas-burners are shown,
but now a gasoline torch has been substituted for these. As this works so admirably it
is recommended instead of the gas attachment. A pair of removable handles are
attached near the top for transporting the boiler from place to place.

Method of operating.—The solution of caleium chloride is poured into the boiler, then
the required amount of formalin; all valves and stopcocks closed and heat applied
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through the opening under the boiler until the pressure registers from 75 to 90 pounds,
when a small {-inch pipe is attached and passed through the keyhole of the door
of the apartment. The gas should be liberated rather rapidly. Assoon as the pres.
sure falls to about 5 pounds the boiler is again heated to the same degree as formerly,
and again discharged. The two heatings set {ree nearly all the formaldehyde gas.

The amount of formaldehyde gas evolved from a liter of the formalin is about 1,450
liters—at ordinary temperature (17° C.). It can readily be ecalculated how much
formalin will be required to form a certain per volume strength.

This apparatus is particularly adapted for the disinfection of rooms, and has been of
great value as an aid in carrying out the several experiments,

ROOM DISINFECTION.

Through the courtesy of the health officer of the District of Columbia the wards and
roows of the new smallpox hospital were placed at our dispesal for the purpose of mak-
ing the proposed tests in the disinfection of rooms. The following are some of the

experiments :
Room A.—Capacity, 7,400 cubic feet; percentage of fermaldehyde, 0.5 ; time, 25 hours.

a. Character of experiment—cultures on Petri dishes, covered with filter paper, and
enveloped in 10 layers of blanket: Anthrax, no growth; diphtheria, no growth ; 8.
pyogenes aureus, growth.

bh. Cultures spread on cover slips, placed in double envelopes, one sealed with paraffin
and enveloped in 10 layers of blanket: Anthrax, growth; diphtheria, no growth; S.
pyogenes aureus, growth.

¢. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of
new cotton sheeting : Anthrax, no growth ; diphtheria, no growth.

d. Culturesspread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and enveloped in 36 layers of new cotton sheeting;: Anthrax, no growth:
diphtheria, no growth ; typhoid, no growth ; S. pyogenes aureus, no growth.

¢. Cultures on Petri dishes, covered with filter paper, and enveloped loosely in a
blanket gathered into a bag: Anthrax, no growth ; diphtheria, no growth ; 8. pyogenes
aureus, no growth.

f. Cultures spread on cover slips, placed in double envelopes, and enveloped loosely in
a blanket gathered into a bag: Anthrax, no growth ; diphtheria, no growth ; typhoid,
no growth ; 8. pyogenes aureus, growth.

g. Cultures spread on cover slips, placed in double enve_lc)pm, the inner one sealed with

_paraffin, and enveloped in three sheets gathered loosely into a bag : Anthrax, growth ;
diphtheria, no growth ; typhoid, no growth ; S. pyogenes aureus,_growth.

h. Cultures on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and exposed on mantel in room: Anthrax, growth; diphtheria, no growth ;
typhoid, no growth ; S. pyogeneg aureus, no gr owth. )

i. Cultures on Petri dishes, covered with filter paper, and exposed on mantel in room -
Anthrax, no growth ; typhoid, no growth ; diphtheria, no growth.

k. Cultures on cover slips, in double sealed envelopes, placed between the leaves of g
book, and exposed in the room : Anthrax, growth; diphtheria, no growth; 8. pyogenes

aureus, growth.

Room B.—Capacily, 10,500 cubic feet ; percentage of formaldehyde, 0.25 ; time, 23} hours.
a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of

blanket : Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth ; 8. pyog-

enes aurens, no growth.
#. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
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paraffin, and enveloped in 10 layers of blanket: Anthrax, growth ; diphtheria, no
growth ; 8. pyogenes aureus, growth.

¢. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of
new cotton sheeting : Anthrax, no growth ; diphtheria, no growth.

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and wrapped in 36 layers of new cotton sheeting : Anthrax, no growth ; diph-
theria, no growth ; 8. pyogenes aureus, growth.

e. Cultureson Petri dishes, covered with filter paper, and wrapped in a blanket, loosely
gathered intoa bag: Anthrax, no growth ; diphtheria, no growth ; S. pyogenes aureus,
no growth.

f. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and wrapped in a blanket loosely gathered into a bag: Anthrax, growth ;
diphtheria, no growth ; 8. pyogenes aureus, no growth.

g. Cultures spread on cover slips, placed in double envelopes, the i inner one sealed with
paraffin, and wrapped in three sheets loosely gathered into a bag: Anthrax, no growth ;
diphtheria, no growth ; 8. pyogenes aureus, growth.

h. Petri dishes containing cultures and covered with filter paper, and exposed on man-
tel in room : Anthrax, growth; diphtheria, no growth ; 8. pyogenes aureus, growth.

i. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and exposed on mantel in room : Anthrax, no growth ; diphtheria, no growth ;
S. pyogenes aureus, no growth.

k. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and exposed in the interior of a closed book : Anthrax, growth ; diphtheria,
growth ; S. pyogenes aureus, growth.

Room C.—Capacity, 8,500 cubic feet; percentage of formaldehyde, 1.00; time, 22 howrs.

a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of
blanket: Anthrax, growth ; diphtheria, no growth; 8. pyogenes aureus, growth.

p. Cultures, spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and enveloped in 10 layers of blanket: Anthrax, no growth; diphtheria, no
growth ; S. pyogenes aureus, growth.

¢. Cultures on Petri dishes, covered with filter paper, and wrapped in 36 layers of new
cotton sheeting: Anthrax, growth; diphtheria, no growth.

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and enveloped in 36 layers of new cotton s}ieeting: Anthrax, lost ; diphtheria,
no growth ; 8. pyogenes aureus, growth.

e. Cultures in double envelopes, the inner one sealed with paraffin, and wrapped in
folds of 3 sheets gathered intoa bag: Anthrax, no growth; typhoid, no growth ; diph-«
theria, no growth ; 8. pyogenes aureus, growth.

f. Cultures in Petri dishes, covered with filter paper, and exposed on mantel in room :
Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth.

g. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and exposed on mantel in room : Anthrax, no growth ; diphtheria, no growth ;
typhoid, no growth ; S. pyogenes aureus, no growth.

h. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and exposed between the leaves of a closed book : Anthrax, growth ; diph-
theria, no growth ; 8. pyogenes aureus, growth.

Room I.—Percentage formaldehyde, 2; time, 23 hours.

a. Cultures on Petri dishes, covered with filter paper, and wrapped in 10 layers of
blanket : Anthrax, growth ; diphtheria, no growth ; 8. pyogenes aureus, growth.
b. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
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paraffin, and wrapped in 10 layers of blanket: Anthrax,
growth : 8. pyogenes aureus, growth,

¢. Culture on Petri dish, covere
ton sheeting : Anthrax, growth.

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraflin, and wrapped in 36 layers of new cotton sheeting : Anthrax, no growth ; diph-
theria, no growth ; typhoid, growth ; 8. pyogenes aureus, growth.

e. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with
paraffin, and exposed hetween the leaves of a closed book : Anthrax, growth ; diph-
theria, growth ; typhoid, growth ; 8. byogenes aureus, growth,

no growth ; diphtheria, no

d with filter paper, and wrapped in 36 layers of new cot-

Room E.—Capacity, 3,800 cubie feet; percentage of Jormaldehyde, 1.00; time, 473 howrs.

a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 folds of
blanket : Anthrax, growth ; diphtheria, no growth ; 8, Pyogenes aureus, no growth.

b. Cultures spread on cover slips, placed in double envelopes, the in
with paraffin, and en veloped in 10 layers of bhlanket« Anthrax, growth 3 di
growth ; typhoid, no growth ; 8. pyogenes aureus, no growth,

c. Cultures on Petri dishes, covered with filter paper, and enveloped in 3§ layers of
new cotton sheeting : Anthrax, no growth ; diphtheria, no growth ; typhoid, no
growth.

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed
with paraffin, and enveloped in 36 layers of new cotton sheeting : Anthrax
diphtheria, no growth ; typhoid, no growth ; 8. pyogenes aureus, no growth,.

e. Cultures on Petri dishes, covered with filter paper, and exposed on mantel in
room : Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth ;
anreus, no growth.

J. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and exposed on mantel in room : Anthrax, no growth ; diphtheria, no
growth ; typhoid, no growth ; S. pyogenes aureus, no growth,

g. Cultures spread on cover slips, placed in double envelopes, the inner one sealed
with paraffin, and exposed between the leaves of a closed hook : Anthrax, no growth ;
diphtheria, no growth ; typhoid, no growth ; 8. pyogenes aureus, no growth,

, growth ;

8. pyogenes

Room F.—Capacity, 10,500 cubic Seet; percentage of formaldekyde, 0.25; time, 48 hours.

a. Cultures on Petri dishes, covered with filter baper, and enveloped in 10 layers of
blanket : Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth; S.
Pyogenes aureus, no growth.

b. Cultures spread on cover slips, placed in double e
with paraffin, and enveloped in 10 layers of blanket :
growth ; 8. pyogenes aureus, growth.

¢. Cualtures on Petri dishes, covered with filter pa

Per; and enveloped in 36 layers of
new cotton sheeting : Anthrax, growth ; diphtheria, no growth,

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed
Wwith paraffin, and enveloped in 38 layers of new cotton sheeting : Anthrax, growth ;
diphtheria, no growth ; 8, Pyogenes aureus, growth.

e. Cultures on Petri dishes, covered with filter paper, and enveloped in the folds of
1 blanket gathered loosely into a bag: Anthrax, growth diphtheria, no growth ; S.
byogenes ureus, no growth.

J. Cultures spread on cover slips and placed in double ¢
with paraffin, and enveloped in the folds of a bl
Anthrax, growth ; diphtheria, no growth; 8. pyog

g- Cultures spread on cover slips and pl

nvelopes, the inner one sealed
Anthrax, growth ; diphtheria,

nvelopes, the inner one sealed
anket gathered loosely into a bag;
€nes aureus, no growth,

aced in double envelopes, the inner one
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sealed with paraffin, and enveloped in the folds of 3 sheets gathered loosely into a
bag: Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth; S. pyogenes
aureus, no growth.

L. Cultures on Petri dishes, covered with filter paper, and exposed on mantel in
room: Anthrax, growth; diphtheria, no growth ; typhoid, no growth.

i. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and exposed on mantel in room : Anthrax, growth ; diphtheria, growth;
8. pyogenes aureus, no growth.

. Cultures spread on cover slips and placed in double envelopes, the inner one
sealed with paraffin, and exposed between the leaves of a closed book : Anthrax, growth ;

diphtheria, growth ; S. pyogenes aurets, growth.

Room G.—Capacity, 7,400 cubie feel ; percentage of formaldehyde, 0.50 ; time, 48 hours.

. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of
blanket: Anthrax, growth ; diphtheria, no growth ; 8. pyogenes aureus, growth.

b, Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and enveloped in 10 layers of blanket ; Anthrax, growth ; diphtheria,
no growth ; S. pyogenes aureus, growth.

¢. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of
new cotton sheeting : Anthrax, no growth ; diphtheria, no growth.

d. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and enveloped in 36 layers of new cotton sheeting: Anthrax, growth;
diphtheria, no growth ; S. pyogenes aureus, growth.

e. Cultures on Petri dishes, covered with filter paper, and enveloped in folds of a blanket
loosely gathered into a bag: Anthrax, no growth ; diphtheria, no growth ; typhoid, no
growth ; S. pyogenes aureus, no growth,

f. Cultures spread on cover slips and placed in envelopes, the inner one sealed with
paraffin, and enveloped in the folds of a blanket gathered loosely into a bag: Anthrax,
no growth ; diphtheria, no growth ; typhoid, no growth ; 8. pyogenes aureus, nogrowth.

g. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and enveloped in the folds of 3 sheets loosely gathered into a bag:
Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth ; S. pyogenes aureus,
growth.

%, Cultureson Petri dishes, covered with filter paper, and exposed on mantel in room :
Anthrax, no growth; diphtheria, no growth ; typhoid, no growth.

i. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
with paraffin, and exposed on mantel in room : Anthrax, no growth ; diphtheria, no
growth ; typhoid, no growth ; S. pyogenes aureus, growth.

J:. Cultures spread on cover slips and placed in double envelopes, the inner ene sealed
with paraffin, and exposed between the leaves of a closed book: Anthrax, growth;

diphtheria, growth ; S. pyogenes aureus, growth.

Room H.—Capacity, 950 cubic feet; percentage of formaldehyde, 2.00 ; time, 47 hours.
a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of
blanket : Anthrax, growth ; diphtheria, no growth ; 8. pyogenes aureus, no growth.

d placed in double envelopes, the inner one sealed

b. Cultures spread on cover slips an
with paraffin, and enveloped in 10 layers of blanket : Anthrax, growth ; diphtheria,

growth ; 8, pyogenes aureus, growth.

¢. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of
new cotton sheeting : Anthrax, no growth ; diphtheria, no growth.

d. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
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with paraffin, and enveloped in 36 layers of new cotton sheeting: Anthrax, growth .
diphtheria, no growth ; 8. pyogenes aureus, no growth.

e. Cultures on Pefri dishes, covered with filter paper, and exposed on floor of room ¢
3 anthrax, no growth ; diphtheria, no growth ; typhoid, no growth.

Jf. Culturesin double envelopes, exposed between the leaves of a closed book : Anthrax,
growth ; diphtheria, growth ; S. pyogenes aureuns, growth.

The above experiments demonstrate that the gas is a reliable disinfectant for surfacesy
and for the lighter articles, such as curtain hangings, clothing, carpets, and bed coverings,
The gas was germicidal in all save where the test cultures were tightly wrapped in many
layers of the fabric. Interiors of books were difficult to disinfect. v

It is doubtful whether the interior of articles such as upholstered furniture, mattresses,
and pillows can always be disinfected unless a much larger percentage of the gas s applied
than was used in the above experiments,

The main obstacle in the way of applying formaldehyde gas, or any other gaseous disin-
fectant for that matter, is in not being able to close the apartment sufficiently tight to
prevent the escape of the larger part of the gas. In our experiments extra precaution was
taken to close all avenues, and yet, notwithstanding this, there was but little £as present,
in comparison, after thirty-six hours had elapsed. The only way this can be guarded
against is by using an excess of the gas. Just in what proportion the excess should be
will entirely depend upon the local conditions.

It occurs that the length of exposure is secondary to the amount of gas used. A

large per volume strength will accomplish the object better and in a shorter time than
by using a small amount of the gas and prolonging the exposure. For room disinfec-
tion, under favorable conditions, fully twelve hours’ exposure should be given. After
twenty-four hours it is believed little or nothing will be accomplished.

DEVICE FOR USING FORMALDEHYDE GAS IN CONNECTION WITH I)ISINFE(‘TI_\'G
CHAMBERS.

Taking advantage of our experiences, I am convinced that as a matter of economical
application and for absolute certainty of disinfecting, the following method of applying
the gas to the bulkier ohjects, difficult of penetration, will commend itself. This, T
may say, is a_modification of the method which was first proposed by the writer in 1895,
while at Denver, Colo., and later at the meetings of the American Public Health Associ-
ation at Buffalo, N. Y.

Formaldehyde gas in the dry state penetrates rather slowly but surely. The process
can be greatly hastened if a vacuum be used in conjunction with it.

An attachment for the application of the gas has been devised, so that the ordinary
steam disinfecting chamber can be adapted for this purpose. The proposed npparatu.s
is delineated in the accompanying illustration under Fig. 2. It consists essentially of
the following: Two small boilers, one of copper and the other iron, are provided ‘;ith
coils of steam pipe for heating the liquids. On the top or upper side are placed the
filling attachment, pressure gauge, and discharge pipes. On the sides are the water
gauges and drips. The discharge pipes of both boilers are connected with the interior
of the disinfecting chambers by a common opening. The copper boiler is intended to
be used in the same manner as the portable formalin boiler hereinbefore described (Fig.
1). The one constructed of iren is intended for using solutions of ammonia for neutral-
izing the formaldehyde gas on completion of the disinfection.

Compressed ammonia gas can be substituted for the second boiler. The ammonia
gas can be let into the chamber by means of a pressure regulating valve. This method
is preferable where a large amount of disinfection is carried on.

Method of operating.—The chamber is charged with the articles to be disinfected :
the doors closed and made fast, and the air exhausted by means of the vacuum appam-.
tus, to within half an atmosphere. Synchronously with this operation, the mixture
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of calcium chloride and formalin is prepared and poured into the copper boiler and
steam allowed to course through the spiral heating coil, and continued until a pressure
of from 75 to 90 pounds is obtained. The gas is then turned into the chamber. If the
vacuum gauge still shows a vacuum, the process can be repeated until the pressure is
Zero.

In this way one can readily obtain any desired percentage of the gas, and the
time of exposure be govemed accordingly. After the articles have been subjected to
the gas for a sufficient time, the vacuum process is again started and half the atmos-
phere removed. Ammonia water is poured into the iron boiler and heated by means of
the steam coil. Tt can then be thrown into the chamber, after the same maner as the
formalin. The ammonia should be in excess of the guantity of formaldehyde gas
After 10 to 15 minutes the process is completed. This process is especially adapted o
disinfecting mattresses, pillows, blankets, upholstered furniture, heavy rugs, furs, and
books, and the mails ; also, for the very fine textile fabrics, especially costumes and the
like.

The advantages of such an apparatus are obvious: (1) Certainty of penetration of
the objects: (2) reducing the time of exposure to a minimum and increasing the
capacity of the chamber ; (3) the quantity of the gas can always be gauged ; (4) little
or no injury to fabries; (5) economy over steam.

Such an attachment can be made to any of the steam disinfecting chambers now in
use without interfering in any way with their nusefulness for steam disinfection. If a
special chamber for formaldehyde disinfection is desired, it is recommended that a
single-walled chamber, eircular in form, besubstituted for the jacketed steam chambers.
While hoth these processes answer the requirements for the disinfection of rooms and
their contents, the use of the formalin boiler is rendered a rather expensive procedure
on account of the present price of the formalin. All the formalin or formol now used

is of foreign manufacture.

LAMPS FOR EVOLVING FORMALDEHYDE GAS FROM METHYL ALCOHOL.

Quite a number of writers have suggested the use of a lamp or some such apparatus
for converting methyl aleohol into formaldehyde gas. Several lamps are now to be had
for this purpose. As said before, these lamps and apparatus are constructed on the
principles of the Von Hoffman or Trillat processes.

Some of the lamps, notably the Bartheil and one constructed by Adnet, are claimed to
be efficient for disinfection of rooms. Professor Robinson, of Bowdoin College, has
recently perfected a similar lamp, which he claims to be quite efficient. So, also, has
Dr. de Schweinetz, of Washington. ; .

The amount of formaldehyde produced by any of these lamps is not believed to be as
great as is claimed for them—that is to say, that the amount of .a.lcoh?l consumed does
not represent in proportion the amount of formaldehyde. } It is ?)eheved that enly a
part of the alcohol is changed ; the rest is either converted into a higher state of oxida-
ti i ili the heat.

IOI];' :;cl]i ;T:Dtiﬁglbgeneme a sufficient quantity of forn_mrldehs.rde gas fo.r disinfection
of a room, and it is meant by this simply a surface dlsmfectmn., it w‘lll be a g}'eat
improvement over the present method. Sulphur gas has proven so inefficient that it is

hardly worth considering.
It has been my purpose to
simple apparatus could be de

performed. ! ) ! A
Lamps which contain free alecohol—that is, contain any considerable quantity in reser-

voirs, may, under certain unlooked-for conditions, ignite or explode.
Th’is is a.7 serious objection. A lamp to meet all requirements for room (surface) dis-

infection should be so constructed as to preclude any such accident.

study this subject in all its lights, with a hope that a
vised by which surface disinfection could be reliably
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I have recently devised several modifications of the lamps, and have had a lamp con-
structed which appears to better meet these objections.

While this lamp does not consume as much aleohol within a given time as is claimed

for others, it combines safety, simplicity, cheapness, and efficiency.

My thanks are also due to the Coast and Geodetic Survey for many valuable sugges-
tions, and for the preparation of the drawings and the building of experimental lamps.
The lamp, as shown in the accompanying illustration (Fig. 3), consists of three parts ;

a lamp bowl, a collar, containing converter, and a hood, and is constructed after the
following manner :

The lamp bowl is made from a five-quart milk pan, and filled with
wool, such as is used for insulating pipe, ete.

The collar is made of sheetiron ; the lower edge
of the lamp bowl, 8 inches above a number of perforations (92) for dranght.  Nine
inches above a groove is turned on the collar, upon which lies a disk of platinized
asbestos, supported by a number of eross wires. The collar is extended about 5
inches above this disk, and acts as a chimney. Just about a half inch ahove the top of
the lamp howl is inserted a disk of perforated tin. This acts as a damper or radiator,
and prevents the undue volatilization of the alcohol by heat from the asbestos disk.

A hood is also provided, which fits closely over the top, and extending down below
the draught holes. The efficiency of the lamp I

struction of the platinized ashestos disk.

This is made of an extra hard pressed ashestos millboard, }-inch thick, and is per-
forated with l-inch holes one-half an inch apart,

The best ashestos for this purpose is furnished by the H. W. Zahn's Manufacturing
Company of New York.

Platinizing the disk.—About 0.3 gram
alcohol or water. The disk is placed in

ordinary mineral

is made to fit elosely over the shoulder

of platinic chloride is dissolved in 150 e. e. of
a flat-bottomed vessel and the solution is then
poured over it and allowed to thoronghly saturate it. after which it is placed in the iron
collar and moulded in place. Tt is then ignited and the alcohol burned off
forated tin disk is removed and the collar placed over the lamp in the same position as
if for heating it for disinfection. The aleohol is ignited and allowed to burn until the
platinic chloride is converted into Platinum black. It is then ready for use.

When the lamp is to be nsed, the collar is removed and the required amount of aleohol
is poured over the mineral wool ; this readily absorhs the alcohol and prevents any free

aleohol from spilling should it he tipped over. Tt also prevents undue action of the
flame should, by chance, it become ignited.

The collar is replaced over the lam

The per-

P bowl so that one edge of the collar rests on the
top of the lamp, and a half an inch or so of air space is around the bottom. The hood

is removed and the alcohol lighted. The lamp is allowed to burn freely until the
platinized disk of ashestos begins to glow slightly, when the hood is placed over the
collar slowly, and then hy means of the handle the collar is placed in proper position
over the lamp bowl and pressed down so that the collar fits snugly.

After ahout 30 seconds remove the hood and observe whether the aleohol has ceased
fo burn. If not, replace the hood and again after 30 seconds remove, when the platin-
1zed disk should begin to glow and formaldehyde be given off. Sometimes, however,
the lamp will ignite below at the draught holes and burn with a slight flame. This is
caused by one of two things. First, the eollar may not fit snugly around the lamp

bowl ; second, the perforated tin disk may have been heated too hot when the lamp was

started. By placing the hood over the collar and waiting for ahout g minute this latter
will be prevented.

It is intended that this lamp

placed in the apartment, started
The air of the

should be filled with the required amount of alcohol,

» and allowed to remain for the full time of exposure.
apartment can he nentralized by ammonia fumes and then opened. The
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results obtained with this lamp have been quite satisfactory, especially with regard to
disinfecting apartments infected with diphtheria.

I have not been able, however, at all times to disinfect the interior of pillows and
mattresses with certainty, even when a very small room was used for this purpose and
a large amount of methyl alcohol consumed. The surfaces, dust, ete., were every time

rendered sterile.
QUANTITY OF ALCOHOL REQUIRED.

Not less than 500 c. e. of methyl alcohol should be used for each 1,000 cubic feet of
space.

For disinfecting clothing
small a space as possible, and have
freely exposed to the gas.

It is often required that a pre

and the light fabries, it would be well to put them in as
the articles so arranged as to have all the surfaces

Jiminary disinfection be given an infected apartment
and contents before they are disturbed. This is, of course, a preliminary precaution
which will, if properly performed, render the danger of dissemination of the infection
less, by sterilizing the surfaces of the articles. Lamps could be used advantageously in
such instances for the preliminary disinfection of the surfaces of such articles which it
would be necessary to remove and treat by other processes. When this is done, the gas

should be neutralized.

NEUTRALIZATION OF THE EXCESS OF FORMALDEHYDE GAS. ©

d by having a small tinned iron boiler, conical in shape, hold-
ided with a filling cock and tube on top. A rubber tube
d into the apartment, through the door, preferably the
into the hoiler, stopeock closed, and then the

This will readily evolve the ammonia gas. A
f the hoiling water.

This is best aceomplishe
ing about three guarts, prov
can be attached to this and fe
keyhole. Ammonia water is poured
boiler set in a bowl of boiling water.
small kerosene lamp can be nsed instead o

TRIOX YMETHELENE.

Reference has heen previously made to the substance known as trioxymethelene, or
d when a 40 per cent solution of the gas is con-

** paraform.’” This substance is formes -
centrated. It gives off formaldehyde gas slowly at ordinary temperatures, and when
d formic acid.

heated it breaks up into formaldehyde an o
It has heen suggested that this substance counld be used as a disinfecting powder.

Miquel has demonstrated that it possesses germicidal properties sufficient to kill anthrax
spores, provided the exposure be prolonged. It‘ might be of value in disin‘fecting the
packed effects of persons and merchandise coming from places where an epidemic pre-
vails. But just how long the articles must be subjected can not now be determined.

OTHER METHODS OF USING FORMALIN.

n other ways than in the foregoing, it is believed,
with excellent results. Although our experiments are still under way, it may now be
said that the infected articles, such as packed effects, can be rendered sterile by the
application of one of these solutions. It may he applied to t.h‘e articles by sprinkling, or
by moistening some absorbent substance with these and plIa.ctng it among the clothing.
Due eare should be exercised to see that the agent is well distributed among the contents
of the package. The packed effects of immigfant.'s, not bo be used on the voyage, could
be disinfected by subjecting them to an application of formaldehyde. This should be
performed under the supervision of the proper ofﬁcer.. The packages could .!:hen be
sealed and not opened until arrival on this side. This pro«{edure would re.llev‘e the
quarantine of an enormous work, and reduce the danger of importation of infectious

diseases from this source to a minimun.

Formalin or formol can be used i
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Articles exposed to the infection of smallpox, yellow fever, plague, and cholera could

be thus disinfected.
MAILS AND BOOKS.

Should be disinfected by the use of & disinfecting chamber and the vacuum process.

Bundles of letters and papers should always be nnt_ied. Indivi.dual letters can he
readily disinfected by placing in the envelope a small piece of blotting paper moistened
with formalin or formol. I i .

For mails coming from infected districts the disinfection might be accomplished ip a
: ded for the packed effects of persons. The mail matter

similar manner as is recommen ! 3 :
could be sprinkled with formaldehyde solutions or placed in contact with some absorb-
aced in the mailing bags and closed. If

ent substance, moistened with formalin, pl ' 1
allowed to remain in contact with the gas for several days, say the ordinary time of an

ocean voyage between Europe and this country, it is believed that they will be incapable

of transmitting infection. It would be necessary to neuntralize the formaldehyde gas

before they conld be handled.
DISINFECTION ON SHIPBOARD.

In case of infection on shipboard, especially yellow fever, where it_becomes necessary
to disinfect all the wearing apparel and uph'olste{'ed work and hangmgﬁ'v?ith the legst
possible delay, a small room may be improvised into a formaldehyde disinfector afer

: t may possibly be injured by an excess of moistyre

the following manner : Clothing tha Ee
can be protected by a cotton cloth. A layer of clothing is spread on the floor, then oy
ered with a cotton cloth, then followed with cloth dipped into or sprinkled with formaljp,

and another cotton cloth, then another layer of clothing. The whole to be covereq With
a piece of tarpaunlin and the edges weighted down. After an exposure of forty-eight

hours the articles will be thoroughly disinfected. While this process is somew} 5t

expensive it is much cheaper than buying new clothing or having them damageq by

other methods. . . 2
Containers for clothing—packing cases for merchandise—can readily be disinfecteq

by formaldehyde lamps. Care should be exercised, however, to use as small a space 5
possible, and have it tight.
DISINFECTION OF HOLDS OF VESSELS.

It would not be fair to say just how far formaldehyfie gas will te applicable for thig
purpose. It may be possible, but in view of our expel_‘lments, it would appear that there
are insuperable difficulties in the way of applying this agent in the presence of 50 much
moisture, that it would answer at best as a surface disinfectant. This is, however, an
opinion it may be possible to reverse when a series of experiments now under way is
completed.

The lamps give off a large amount of water, which militates against the diffusion.
Attempts have been made to dry the gas, but so far the drying agent either withholds
the gas or breaks it up.

If it is found that the gas can be used for the disinfection of holds, it is believed that
an apparatus designed on the principle of Trillat will give the hest results, By this
means as large a quantity as desired of the methyl alcohol can be consumed. Tt only
depends upon the number of convertors. Experiments are now heing made with such
apparatus, with a view of determining the efficiency for disinfecting holds,

In conclusion, I would state that from the foregoing it would appear that this agent
is destined to play no small part in our fight against infectious disease.

While it does not fill all the requirements of an ideal disinfectant, it is equal, if not
superior, to any of our present methods.
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Smallpox in Pensacola.

PENSACOLA, FrA., January 20, 1897.
Str: I reported to you yesterday 1 case of smallpox oceurring in my
private practice, and I am informed that 2 cases were sent to the pest-
house on the same date by the health anthorities. The disease, in my
opinion, is increasing instead of decreasing.
Respectfully, yours, J. WHITING HARGIS,
Acting Assistant Surgeon, U.S. M. H. 8.
10
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Smallpox in the United States as reported to the Supervising Surgeon-General United States
Marine- Hospital Service, December £9, 1896, to January 28, 1897.%

ey cs |
Places. | Date. L Cases. l Deaths, | Remarks,
| ‘ |

|

| Dol 3800

5 S B e R e
Escambia County (not in- | Dee. 2-Jan. 19......
cluding Pensacola).

* For table of smallfmx in the United States, ete., May 9, 1896, to December 29, 1896, see PupLiC
Heavte REPORTS, Vol, XII, No. 1.

Report of immigration at Boston JSor the week ended January 23, 1897,
OFFICE oF U. S. COMMISSIONER OF IMMIGRATION,

Port of Boston, January 23, 1897,

Number of alien immigrants who arrived at this port during the week ended January 23, 1897 ;
also names of vessels and ports from which they arrived.

No. of im-
Where from. Talarints,

.| ¥Yarmouth, Nova Scotia...
Liverpool, England......
| Port Morant, Jamaioa
Halifax, Nova Scotia,....
Yarmouth, Nova Scotia....

Jan. 17 | Steamship Boston. .
Jan. 19 | Steamship Victoria

Tan. 21 | Steamship Halifax
Do.....| Steamship Boston .......

p i 70 B R

THOMAS F. DELHANTY,
Commissioner of Immigration.
Report of immigration at New York JSor the week ended January 23, 1897.

OFFICE OF U. S. COMMISSIONER oF IMMIGRATION,
Port of New York, January 25, 1897.

Number of alien immigrants who arrived at this port during the week ended January 23, 1897;
also names of vessels and ports Jrom which they arrived,

No. of -
Date. Vessel, Where from, e
Jan. 17 | Steamship Edam... AnBtOPART. i cuinsesiasiin o 53
Do.....| Steamship Servia.... 64
Do.....| Steamship La Bourgogne .. 190
Jan. 18 | Steamship Karlsruhe...... 121
Jan. 19 | Steamship Spaarndam. 97
Jan. 20 | Steamship Noordland.. 57
Jan. 21 | Steamship Teutonie.. 92
Do.....| Steamship Galileo.. 3
Do..... Steamship Clive .. 499
Steamship Virginia, i 67

- Southamp 55

i -\ Hamburg.,.............. 102

- Liverpool and Queenstown . 111

- Marseilles and Naples.... 206

Santos and Lucia............ 54

|

Dr. J. H. SENNER,
Commissioner of TImmigration.
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Report of immigration at Philadelphia for the week ended January 23, 1897.

orriceE oF U. 8. COMMISSIONER OF IMMIGRATION,
Port of Philadelphia, January 25, 1897.

Number of alien immigrants who arrived at this port during the week ended Janvary 23, 1897;
)f vessels and ports from which they arrived.

also names o,
SN

Date. l Vessel. ‘Where from. No. of im-

: \ migrants.

Jan. lT...I Steamship Ethelred ... Jamaiea........ 1

Do..... Steamship Waesland | Liverpool . 29

Jan.20... Steamship Teviotdale { London .... 1

Jan.21.. Steamship Nederland.. .| Antwerp... o

|
TPOERY i cus dasnsonnidssnseossainnabssnasstensensacact T

Jxo. J. 8. RODGERS,
Commissioner of Immigration.
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Reports of States and yearly and monthly reports of cities.

CALIFORNTA.,—Month of December, 189¢, Reports to the State board
of health from 51 cities, towng

» and villages having an aggregate popu-
lation of 744,980, show g totq) of 1,075 deaths, including phthisis pul-
monalis, 181; enterie fever, 23, diphtheria, 24; croup, 5 ; measles, 1,
and whooping cough, 2,

San Mancisco.—Mont.h of December, 1896,
330,000. Total deaths, 603, including phthisis pulmonalis, 88 ; enteric
fever, 9; diphtheria, 5 i Wwhooping cough, 1, and croup, 2.

FLORIDA—Pensacola.—M:Olith of December, 1896, Estimated popu-
lation, 15,000, Tota) deaths, 22, including 1 from croup.

INDIANA—-Evmwville.——Month of December, 1896. Estimated popu-
lation, 65,000, Total deaths, 58, ineludiug phthisig Pulmonalis, 12 ;

- Estimated popu-

» <99, Including phthigig Pulmonalis, 43 ;
enteric fever, 7 i scarlet fever, e diphtheria, 8, and croup, 4,

MAINE— Portland. —Fouy weeks ended December 26, 1896. Estimated
population, 41,500, Total deaths, 57, iuc]uding Phthisig pulmonalis, 83
diphtheria, 7, and croup, 2.

MASSACHUSETTS-—Fitchbm‘g.-—Month of December, 1896, Estimated
population, 26,409. Tota) deaths, 40, including phthisis Pulmonalis,
5; enterie fever, 1; diphtheria, 2 5 membranous eroup, 2, and whoop.
ing cough, 1.

MicHIGAN. —Week ended January 16, 1897,

enteric fever, 16 measles, 1, and croup, 4.

MmNESOTA-—Minneapohls.—Month of December, 1896. Estimated
Population; 225,602, Total deaths, 158, including phthisis pulmonalis,
19 ; enteric fever, 2; diphtheria, 10, and whooping cough, 1.

NEW YOoRK— Bugfalo. —Month of December, 1896, Estimated popula-
tion, 350,000. Total deaths, 414,

Including phthisis pulmonalis, 40;
enteric fever, 6 ; diphtheria, 41; eroup, 15 ; scarlet fever, 3; measles,
4, and whooping cough, 7.

OHIO— Columbus.—Month of Dece
100,000. Total deaths, 92, in
fever, 5, and diphtheria, 1.

UrAB—Salt Lake City.—Month of December, 1896, Estimated popu-
lation, 70,000. Total deaths, 50, including phthisis pulmonalis, 3,
enteric fever, 6, and scarlet fever, 1.

mber, 1896. Estimated Population,
cluding phthisis pulmonalis, 23 ; enteric
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MORTALITY TABLE, CITIES OF
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THE UNITED STATES.

——————
s | | 8 Deaths from—
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_— S o) [ ] SR S e, SRR ofiscd
337 8
Altoona, Pa 38'795 0
Amesbury, Mass. 8. 338 P70 PR JU! It (SRS SRRy e A CIPEET) oYYy ST
Ashtabula, Ohio. 434 439 | 172
Baltimore, Md.. 13,197 | 15
Eattle Creek, Mich 6 801 | 8
Bennington, Vi M8 477 | 200
Boston, Mass. 5,478
Bristol, R. I... o7, 294 1
Brockton, Mass 806,343 | 7

Brooklyn, N. Y
Brownsville, Tex

=
g
=

AN ST O

32 |
3 LS
Carlisle, Pa... o2
Charleston, S. 149
] S 50 | 451 |
Chicago, I11 850 | 434
i Do R g 183;
incinnati, i0.. 1 353 |
Cleveland, Ohio.. 2{55:719 [
Columbus, Ind. 88, 150 | 28
Columbus, Ohi 17,044 7 |
Concord, N. H . 106,713 | 80 |
Denver, Colo. 106,713 | 35
Do... 106,713 | 41|
Do ... 9,416 | L
Dunkirk, N. Y. 7551 | .8
Emporia, Kans 40,634 13
Erie, Pa....... = 11,068 | 9 |-
Everetl, Mass... 74,398 | 36
Fall River, Mass. 9,803 | 3 [
Flint, Miech....... 24,651 | 4
Gloucester, Mass . 60,278 | 18
Grand Rapids, Mich. 60,278 16
Do ... 27.4i2 14
Haverhill, 10,939 4|
Ironton, Ohio.... 17,201 | 138
Jacksonville, F! 163,003 | 71
Jersey City, N. J. 17,853 8|
Kalamazoo, Mich. 17,853 6 |o.
Lowell, Mass. 19,709 14
Lynchburg, Va. 20,741 9 ..
cKeesport, Pa.. 44,126 | 30
Manchester, N. H.. 44,126 20
O sazziziareons 11,079 Tl
Medford, Mass 8.519 4
elrose, Mass.. 64,495 | 24
Memphis, Tenn.. 10,776 1.
Michigan City, Ind 204, 79
ilwaukee, Wis.... 164,738 45
Minneapol 31,076 | 20
Mobile, Ala...... 76,168 |-evnen -
Nashville, Tenn.. 40,733 15 |.-
New Bedford, Mass.. 13,947 3 |-
Newburyport, Mass. 81,208 | 35 .
ew Haven, Conn....... 19, 457 4 |
Newport, R. L.. ‘ 703
New York, N. 9,791 9
Norristown, Pa 2|
North Adams. M 5.
Oneonta, N. Y. 6, 3
Palmer, Mass.. 22, 680 8 |
Petersburg, Va.. 1,046,964 | 510
Philngelphis.. Pa. 1,045.96? | Mg
2 R e veR e tn e 17,28 +
Pittsfield, Mass.. 36, 425 ‘ 14
Portland, Me... 13,284 6
Pottstown, Pa. - 5
65,165—white,

# Estimated population,

28,870 eolored, 86,295. 1
{ White, 125 colored, 37.
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MORTALITY TABLE, CITIES OF THE UNITED STATES—Continued.

o 5 Deaths from—
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Providence, R.1...........| Jan. 23 132,146 56 | 8 1 2
Pueblo, Colo... 24, 558 5 1 03 (L4 5) 2 |
St. Louis, Mo .. 451,770 | 163 s
Salt Lake City, Utah . 44,843 7
San Diego, Cal........ 16,159 gl
San Francisco, Cal 208,997 | 152
Santa Barbara, Cal. 5,864 5.
Seattle, Wash .... 42, 837 5
Spokane, Wash, 19, 922 6 |..
Stockton, Cal..... 42,424 5
Taunton, Mass, 25,448 | B8il..
Utiea, N. X....... 44,007 | 16
Waltham, Mass..... 18,707 | 3 |.
‘Washington, D. C. 4 AR 230,342 | 106
Wilmington, Del 61,431 | 19
Winona, Minn... 18 18208 | 8
‘Woburn, Mass.... 23. 13, 499 4 |
Worcester, Mass 15..... 84, 655 | 33
Yonkers, N. Y.... B RS 32,033 16
Youngstown, Ohio. Bp | 33,220 | 18
O asosssssrrsnssonsine o Do 33, 220 ‘ ¢l
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Table of temperature and rainfall, week ended January 18, 1897.
[Received from Department of Agriculture, Weather Bureau.]

Rainfall in inches and hun-
dredths,

. [* Excess. |* Defic'ney.

Temperature in degrees
Fahrenheit.
Locality.
Normal
|
Atlantic Const : } i
port, Me. - :’.0
Portland, Me. 20
Northfield, Vt.. 15
Boston, Mass...... 26
Vineyard Haven, 34
Nantucket, Mass. 2
Woods Hole, Mass... 30
Block Island, R. I. 30
New Haven, Conn 26
Albany, N. Y Ganes 24
New York, N. Y. 30
Harrisburg, Pa... a0
Philadelphia, Pa 8l
New Brunswick, N. J. 31
Atlantic City, N.J 32
Baltimore, Md.... 34
‘Washington, D, C. 32
Lynchburg, Va 33
Cape Henry, Va.. 40
Norfolk, Va........ 40
Charlotte, N, C 41
Raleigh, N. C... 42
Kittyhawk, N, C 42
Hatteras, N. C.... 46
Wilmington, N. C.. 48
Columbia, S, C 46
Charleston, 8. C. 50
Augusta, Ga ... 47
Savannah, Ga.. §.’
Jacksonville, Fla.. b6
Jupiter, Fla..... 67
Key West, Fla... 7l
Gulf States :
Atlanta, Ga a1 3
Tamps, Fla...... 7 7
Pensacola, Fla a2 i
Mobile, Ala..... 50 | 7
Montgomery, Ala. . 4 5
Vicksburg, Miss. 4 | 11
New Orleans, La 53 5
Shreveport, La... 43 11
Fort Smith, Ark. 45 1u
Little Rock, Ark... 39 | -]
Palestine, Tex.... 42 | 14
Galveston, Tex... 51 | 11
San Antonio, Tex.. 51 | 10
Corpus Christi, Tex. .. % M L
Ohi « Valley and Tennessee |
vemphis, Tenn.. 36
~Nashville, Tenn. 36 |
«‘hattanooga, Te 40 |
Knoxville, Tenn a7 |
Louisville, Ky... 82 |
Indianapolis, Ind. 26 |
(incinnati, Ohio. 2 |
Columbus, Ohio.... «.. ... 27
I'arkerﬂi)urg, W. Va.. 32 ‘
1ttsburg, Pa...cis-cee 30
k : Region: ‘
Uswego, N. Y..... £ |
liochester, N. Y. 23 | 0
Buffalo, N. ¥ 23 | 1
Erie, Pa..... Y gl B TSTECTE &
Cleveland, 25 | 4
.’Samlusky Ohlu.. 25 5
Toledo, Ohio.. 24 5
Detroit, Mich, 24 3
Lansing, Mich. 22 | 4
Port Huron, Mich 20 | 4
Alpena, Mich . 16 (13
Sault Ste, Marie, Mich.. 15 2
Marquette, Mich........ 13-
Green Bay, Wis. 13 11

LPEE SREEZES

Jge)

“The figures in these columns represent the average daily departure.

Deficiency.
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497 —Contin
Table of temperature ang rainfall, week ended January 18, 18 T e
X sl 1 O e e and hun-
] 4 in inchies an
‘ Temperature in degrees Rainfall lg::g}i?:
| Fahrenheit. S
Loality, TR e SN N Deticiencys
Normal *Excess. *Defi'ney. Normal.| Excess. Y
'8 : i
___\R—__—— e e | e e R — {
Lake Region—Continued, [

rand Haven, Mich.
Mllwuukee. Wis

|
18 |
Chicago, 111, 24
Du]ﬂ’.l[t-h, Minn ., 8
per issisaippi Va ¥
£ t. Paul, Ming, 8
a Crosse, Wig, 11 1
Dubuque, Towa ., 14
avenport, Iows, 18
8 Moines, Towa.. 14
eokuk, lowa.., 20
Springﬁeld 1 25
Caiio, 111, 32
L. Louis, 29
Missourj Valley

Columhia, Mo,
Springﬁeld, Mo ..
Kangag City, Mo

ichity, Kang ...
Cpnnordia‘ Kans

&

allawalla, Waei ™
Baker City, Ore, -
Wi

EEEEEES PR

| i |
N ily departure.
*The figures iy these columpg represent the average daily
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FOREIGH:

[ Reports received from United States consuls through the Department of State and
from other sources.
Cholera, yellow fever, and plague as reported tothe Supervising Surgeon-General United States
Marine- Hospital Service, “December 29, 1896, to January 28, 1897.%

CHOLERA.
= L : — To pols
£ |
Placee. Date. r | Remarks,
&
]
b e - b_ v
India: | |
Bombay.....: ...| Dee. 8-Deec. 15.. a 1|
Caleutta .| Nov. 14-Dec. 1 : 82 |
Madras..... .| Nov. 21-Nov. 2 2
Nov. 23-Dec. 1|
Ceylon:
ColOMBO. e sanssnasrianinsianesn Nov. 28-Dec. 1 417
Japan: ‘ |
TOKYO cansnsreess | Dee. 4-Dee. 29... 8 | 3
Yokohama ... .| Dee. 4-Dec. 29... 4| 1|
YELLOW FEVER.
Lol L P e e L Y R v S R e (Y
|
Brazil :
PATE..ooreennsonsn sanssnsisa sassansosenss Dec. 12-Jan. 9
Rio de Janei .| Nov. 21-Dec. 26 10
Cuba:
CArdeNAS. .iemsessessmserssessst stoets Dee. 25-Jan. 6 .
Uienfuegos . - ....| Dec. 20-Dec. 8
Dec. 28-Jan. 2
Habanm c..esemesss wines| s, 24-Dec. a3
%an. é—%an. Qg
MAtanzZas ..ooaeeses: .| Dee. 9-Dec.
S Deec. 2;{;11. 2 lg
SANLIAZO. coerrarenses Dee. o.
ek Bec. 126—J9_Dan. 115
ec. ec.
Sagua la Grande L o 5
Ecuador:
GUATAGUIL, caareassrrssmrerreeesss Dec. 18-Dec. 25...|..... 9
Hayti: 3
P,:n'tau Prinee ..o . Dec. Moo ‘ Yellow fever epidemic.

I R ——

PLAGUE. .

T e e
| 558 | This is the number of deaths offi-

cially reported. The United

| States consul estimates the num-
[ { b:rg%igeaths for the same period
| at 2,648

ChitRs - .
Tons Dec. 13-Dec. 29...|. } vl A few cases.

Hon s Elsuessa s enia
e Emf;ﬂ:ong. .

India:
BOl:nbay Dec. 1-Dec. 22.lemeeniic

vounn| Dec. 4-Dec. 29

R el e e s
reported to the Supervising Surgeon-General United
1

*For tal d vellow fever, as repo!
States Muﬂﬁﬁiﬂ%ﬂlﬂ?é‘:wlym December 26, 295-December 29, 1895, see PusLic HEALTH REPORTS,

Vol. XII, No. 1.
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Cholera and plague.

[Translated in this Bureau from the "Veriiﬁ'entlichundg eSI;
heitsamtes,” Berlin, December 23 and 51,

des Kaiserlichen Gesung.
1896.]

CHOLERA.

BRITISH INDIA—Calcutta.—From October 25 t21 16 deaths.
were 7 deaths {from cholera ; from November 8 to =1,

PLAGUE.

the daily number of

" : ] ices P :
Brrrisg IhDIA.—Accordmg to recent advices, ease or diminutigy,

casei and deaths reported is from 10 to 20. No iner

of the epidemic is ohserved. \ ber 5
JAPAN.—In North Formosa, from October 28 tt}?e I\g?-‘(;gt;‘;r eﬁu})ﬁb‘zz

cases and 24 deaths were reported. Of these, t

occurred in the capital city, Taipehfu.

Current quarantine measures.

1 iserlichen Ges i
[ Translated in this Bureaun from the ** Veriffentlichungen delsml){é“ferhc Undheins
samtes,”” Berlin, December 23 and 31, 5

PERSIA.—Advices of November 14 state that a q‘la”}“_‘hggtgcflotlf) ser‘ia.-
tion is prescribed at South Persian ports for all dm? yort at ?Isle Sfl
counting from the date of departure from the last Il_l ll:liwtl)]atjon of éﬁ
the vessel may have touched, and for suspected vessels 15 to the eij he
sick on an island, and five days’ quarantine in HediapE et
days’ quarantine of observation. : i i

EGYPT.—A ccording to advices of December 4 - l_ntema‘?lvoina] ?‘am.
tary council has ordered that in the case of clean veb'hgl's'?l?zlctigg ol
Bombay and .passing thl‘ough the Suez qﬂ.l]a], the ]‘f] ]1 be r: Ipi‘e_
scribed by article 1 of the regulations against plague s 1?; 5 sol()';:](].eg
by the sealing of such portions of the VeS:SE] bl c?é] a“qs 13' he1
susceptible wares. These compartments of the ?.a'l vt?g}: o
remain sealed so long as the vessels remain in Bgyptian “éi uarantin

JAPAN.—By order of the Government, dated November 24, quarantine
of observation is ordered for vessels arriving from Formosa and the
Pescadores Islands.

YELLOW FEVER.

. : inistry the port of
PORTUGAL.—By public proclamation of the ministry the p
Bahia is declared infected, and all other ports of the province of that
name are declared suspect. 2
DaNisy ANTILLES.BAOCOI‘ding to advices of December 18;1“,9 days’
quarantine is declared for all vessels arriving from Port au Prince, in
the island of Haiti.

SMALLPOX.

DANISH ANTILLES.—A ccording to advices of December 18 quarantine
of observation is ordered for all vessels arriving from ports of Haiti
other than Port au Prince.

o November 7 there
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BRAZIL.
Sanitary report from Rio de Janeiro.

R10 DE JANEIRO, December 28, 1896.

Sir: I have the honor to transmit report for the week ended Decem-
ber 26, 1896 :

There were 4 deaths from aceesso pernicioso, a decrease of 18 ; 5 from
yellow fever, an increase of 4; 1 from smallpox, the same as in the
foregoing week ; 1 from beriberi, a decrease of 7; 2 from enteric fever,
a decrease of 1; 47 from tuberculosis, a decrease of 10; none from
measles, 2 in the foregoing week, and 275 from all causes, a decrease
of 34.

This is an excellent showing for the end of December, with the high
temperature prevailing, and should we have rain soon the season prom-
ises well.

Smallpox may be considered as extinet in the interior, though a few
sporadic cases oceur.

Since last report the following-named ships have been visited, or
received bills of health from this office: December 21, steamship
Capua, German, for New York. December 22, steamship Endeavour,
British, for Galveston, Tex., and steamship Lucina, British, for New
Orleans, La. December 23, steamship Rosse, British, for New York,
N. Y.; bark Berwickshire, British, for New York, N. Y., and bark
Antwerp, Norwegian, for Pascagoula, Miss. December 24, steamship
Eastern Prince, British, for New York, N. Y., and bark Farl Derby,
British, for New York, N. Y. December 28, bark Antioch, American,
for Barbados, West Indies.

Respectiully, yours, R. COLEARY, M. D.,
Sanitary Inspector, U. S. M. H. 8.

CUBA.

Smallpox and yellow fever in Cuban seaports.

Under date of January 19 the United States consul at Cardenas
reports that during the week ended January 16 there was in that eity 1
death from yellow fever.

Under date of January 16 the United States samitary inspector at
Santiago reports that during the week ended January 16 there were 5
deaths from yellow fever.

The United States sanitary inspector at Habana reports 80 new cases
and 29 deaths from yellow fever and 110 deaths from smallpox during
the week ended January 21.

TUnder date of January 22 the United States consul at Matanzas reports
9 deaths from yellow fever during the 2 weeks ended January 20.

SANTIAGO DE CUBA, January 16, 1897.
S1r : I have the honor of submitting the following report on the sani-
tary condition of Santiago de Cuba for the week ended January 16 :
Seventy-one deaths have been reported, of which 5 were from yellow
fever, 2 from smallpox, 4 from dysentery, 3 from pernicious fever, 6
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from tuberculosis, 2 from remittent fever, 8 from diarrhea, and the rest

from common diseases of noncontagious character. g : _

There are some new cases of smallpox and I am afraid the epidemic
will visit us again, as no precautions are taken now against this terrible
malady. Vaccination has been done away with completely. .

Yellow fever still prevails among the military element of our popula-
tion, and as new men constantly arrive, there is always ready material
for the insatiable disease. ) .

Dysentery is very common amongst the poorer classes, while diarrhea
has taken hold of the infantile population. Malarial fevers of bad
character abound, the remittent fever being the most prevalent.

Respectfully, yours, H. S. CAMINERO, M. D.,
Sanitary Inspector, U. 8. M. H. 8.

HABANA, CUBA, January 23, 1897,

Sir: By the following mortuary report, which I have the honor of
forwarding you on this date, it will be seen that smallpox and yellow
fever have diminished somewhat, though they are still active epidemics.
As a considerable portion of the Spanish army is moving east from here,
there will naturally be fewer cases of yellow fever in the military hos-
pitalsinand around thiseity. If vaceination isactually being practiced
to the extent reported, we shall soon have a marked diminution of
smallpox.

Mortuary report.—During the week ended January 21 there were 318
deaths in all in this city, 29 of which were caused by yellow fever, with
80 new cases approximately ; 110 were caused by smallpox, with approx-
imately 1,010 new cases ; 16 were caused by enteric fever, 8 by so-called
pernicious fever, 7 by paludal fever, 14 by dysentery, 19 by enteritis,
ilby diphtheria, 1 by the grippe, 7 by pneumonia, and 39 by tubercu-

osis.

All of the 29 deaths from yellow fever during the week were among
Spanish soldiers in the military hospitals, and 1 of the deaths from
smallpox. The remaining 109 deaths from smallpox occurred among
civilians, and in every part of the city.

Very respectfully, your obedient servant,
D. M. BURGESS,
Sanitary Inspector, U. 8. M. H. S.

Relative to precautions against introduction of infectious disease from
Habana.

Hasaxa, Cusa, January 18, 1897.
Sir: In answer to your communication of the 8th instant, request-
ing a statement as to whether the same steps to protect the country
from the introduction of yellow fever and smallpox, taken during the
past quarantine season, are still in force, I would reply that they are, in
reference to smallpox, and possibly with even more rigor ; with refer-
ence to yellow fever, the inspection of passengers and baggage, and
labeling the latter, is performed for Florida ports, and the same steps
are still taken in regard to New York, as requested by the health
officer.
Very respectfully, D. M. BURGESS,
Sanitary Inspector, U. 8. M. H. 8.
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GERMANY.
Report on tetanus antitoxin.

FRANKFORT, November 16, 1896.

One by one the diseases which have hitherto defied the skill of physicians are yielding
to the persistent attack of modern science. Since the successful treatment of diphtheria
by subcutaneous injections of antitoxic serum was demonstrated—hardly three years
ago—it has been confidently 1)1:edict.ed that sooner or later all diseases which result from
the action of a poison secreted in the blood by a special and characteristic bacillus wonld
be conquered by similar means.

From the evidence now presented it would appear that tetanus, one of the most sin-
ister and stubborn of human maladies, if not already conquered, is in a fair way to be
successfully overcome. In the Deutsche Medicinische Wochenschrift (Berlin) for October
923 appears a joint announcement by Prof. Dr. von Behring, of diphtheria-antitoxin
fame, and Professor Knorr, of Marburg, describing the qualities and best methods of
using the new tetanus antitoxin, which is now prepared under Government supervision
as a commercial product by the Farbwerke at Hoechst-on-Main, and offered for use by
medical practitioners under the same conditions as diphtheria antitoxin from the same
source.

Tetanus, as is well known, is an execeedingly painful and hitherto usually fatal dis-
ease caused by blood poisoning, generally the result of a wound. It is believed by
physicians to be c:ulse.fl by ti:g, introduction into the system of a minute organism which
rises from the ground in certain localities, so that the prevalence of tetanus varies greatly
even in different districts of the same country. At all events, the disease has its char-
acteristic microbe, which has been recognized, isolated, described, and reproduced by
artificial culture. The distinetive symptom of tetanus is a persistent spasm of the vol-
untary muscles, aggravated by light, noise, or other disturbing influence to which the
patient may be subjected. These spasms may affect any muscular portion of the body,
but when, as is often the case, the maxillary muscles are principally attacked. the
resulting malady is known as lockjaw.

The tetanus antitoxin described by Professor Behring and Dr. Knorr is similar in
nature, action, and in the methods of its preparation to the antitoxin of diphtheria. It
is prepared and put up for use in two forms, viz, as a dry powder, which is used for the
treatment of developed cases of tetanus in men and animals, and as a liquid solution,
which is employed for prophylactic purposes. Its strength or degree of efficiency is
measured, like that of antidiphtheritic serum, by antitoxic units. The dry antitoxin
is designated as a hundredfold normal antitoxin—that is, 1 gram of the preparation con-
tains 100 units of antitoxic power ; in other words, is sufficient to neutralize 100 grams
of the normal poison of tetanus. It is put up for commerce in vials containing 5 grams
each, and the contents of one such vial are theoretically sufficient for the cure of a
developed case of tetanus. It is dissolved in 50 cubic centimeters of sterilized water at
a temperature of 40° C. and injected hypodermieally at a single dose. In the treatment
of horses, the injection is made into a vein, by which the full action of the antitoxin is
accelerated by about twenty-four hours, and this method of injection may even he
employed with human patients in very severe cases or where the treatment is com-
meneed at a late and perilous stage of the disease. To insure favorable results, the
injection should be made, if possible, within thirty-six hours after the presence of tetanus
is definitely indicated. The liquid solution is protected from contamination by germs
in the atmosphere by a small ad_mixtqre 9f‘ pheno!. The dry preparation, on the other
hand, requires no such antiseptic while in that form, but when dissolved in water it
becomes subject to deterioration, which may be prevented by the addition of 1 per cent
of chloroform.

The tetanus solution is of fivefold strength, that is, 1 gram of the liquid contains five
antitoxic units, and in this form it is put up in sealed 5-gram vials. In presence of
wounds which give reason to fear lockjaw or other form of tetanus, a small subcutaneons
injection of the solution is made, the quantity used being proportionate to the condition
of the patient and the time that has elapsed since the injury was received. In all cases,
the wound should be antiseptically treated, so as to prevent as far as possible the farther
generation of poison in the blood.

Tetanus is a disease of seldom occurrence in this section of Germany, and opportuni-
ties to test the remedy in actual practice are comparatively rare. One such case has heen
recently treated at the Hospital of the Holy Spirit, in Frankfort, the record of which is
officially and minutely given.

On the 19th of September last, a coppersmith (L. M.), 25 years of age and resident in
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: r ins and stiffness I
Frankfort, experienced after exposure to thorough wetting sev Eii‘ P;‘;foms ﬂpp'm_red lelg
the muscles of the neck and throat. Two days after the firs s}yed ahi n,dlmmsto‘"ou
came under treatment by a physician, who kept the patient in ,d to develop, an i
chloral and salicylate of soda. The symptoms of tetanus co_ntllnltlf; St it Ch fOIIOWla
the night of the 29th of September became so marked and violen ation revealed a sm
day the patient was transferred to the hospital. A careful examins
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% . 1t“rurd :IPP
cut or scratch under the right ear, then nearly healed, and so slight in ot the
ance that it had passed almost un

o spital
noticed. At the time of admission :ﬁf}ﬁg 3_10 head
patient was growing rapidly wonse, The chin was twisted far mecially the back an
drawn backward and immovable, and the muscles of the body, esp

1
2 2 in a dark room &
abdomen, were hard and tensely drawn, The patient was isolated in a da
treated with subcutaneous injections of

o slighteﬁt
morphine, which gave no rcll.eit:0 ;Il‘lléedm'kene ‘
noise or disturhance, such ag the entrance of the physician or nurse in finued to grO%
and the condition of the sufferer con asm of intens
At 4 o’clock in theafternoon of October 1 a prolonged “}1" half an houf
1y developed case of tetanus, an ¢ water, were
later 5 grams of the hundred-unit antitoxin, dissolved in 50 grams 0 .
R ¥ at three places on the hreast, i t was observeds
During the evening of the same day, a slight but definite improvemen and of shorter
and this continned throughout the following day, the spasms being f'?wel",! fion was main
i the antitoxin had been administered, This i dually retu? mr_
the 6th of October, when the acute symptoms glfﬂ 4 grams of DO
and by 9 o'clock in th i cume so severe that a second dose o bw“b morning
mal antitoxin wag administered a5 before, with the result that before the nes p
the muscles heg

m tha
. and {10 ‘s
an to relax, the Spasms became lighter and less frefll}t'i)“}fér sixteen day
rovement was so rapid and sustained that on the 23d of Oc 3
second injectio :

is own
i d. at hi

N of antitoxin, the patient was convalescent, and,

ital.

Jusive case, 12
: hysicians in charge, was a typical and coﬂtllﬁzwn, and in
ife could not have heen saved by any other treatment previously 1 and gred ly
which the course of the disease might unquestionably have been arrestet edical treats
shortened had the antitoxin heen yseq Wwhen the patient first came nrl('ler,,:;c and full¥
ment instead of ten days later, when the case had become one of ac of
devel.upcd' tetanus, | aneutic yalue o
It is, of course, too sogn to estimate the exact prophylactic or therap cvations i
the new remedy, Tpyg tan only be determined by a long series of "hs{?the disease
actual practice, whieh Will be made ag rapidly as the comparative rarity o poth in thi3
itself will permit, Thus far the antitoxin has been used experimellt“g}gﬂ’n these t‘eﬁf.’;"
country and in France, with horses, cattle, guinen pigs, mice, ete., and f tails nO injur 5t
and the hospital ease above decribed, the indications are that its nse en! i ins peﬂ“o,
ousresult. “The antitoxiy ig Prepared with extreme care, subjected to 11gl aranty
and control at the imperial testing laboratory at Steglitz, and with tlustl;_.ies_
placed withiy reach of bacteriologists ang medical practitioners h; iu g"‘i‘hsom &
AN : eral.
United States Consul-Gen

INDIA,

Report on the prevatenc of bubonie fever (plague) in Bombay-

96,
BoMBaY, December 24, 18

1510885

city still continues and b
o1, 764
Population Ias census,..,.,,, . . -
Total numbep of deaths for corpene "

................ 430
......... 170
corresponding weel last year.... e
Mean number of deathﬁ Per week from f 1 canses, pr{vinuﬁ fi 571,17 g;ﬁ
sent population (estimated 250,00 T R 32

Proportionate number of deathg based on number for previous five years....:: _;:_ﬁ
1y
Total number of deaths reported fi o 95 1806, wureessstss 397
Deduct, as above, for average Prﬁv?su‘;?\lv\e?g‘ig December i o “;;)
R 1 08¢

Number of deaths st Wweek that may

be attributed to Plague. ......oumeneeeesnts
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&

Estimated average number of deaths per day from plague for week ended

December 22, 1896 ccveeeeeee T T T 155

Total number of deaths from P ague officially reported for last weBl:.  iviebicasis 296

Average per day officially o A R BT L e 29
8. COMFORT,

United States Consul.

JAPAN.

Report of the prevalence of in fectious diseases.

YoxoHAMA, December 30, 1896.

honor to inclose herewith my regular report on

grr: I have the
d December 13 to December 29,

infections diseases in Japan for perio

inclusive. ] T :
In view of the g alen wide distribution, and malignant
type of the gmallpox now epidemic, I have, after consultation with the
United States consul-general, considered it necessary to enforce disin-
fection, as well as vaccilmt-i_on,.with regard to all steerage passengers
from or through infecteq districts, the passport system of Japan ena-
bling me to determine, with certainty, the last residence of the applicant

fo ; : '
I.Il;igiaggd that I have undoubtedly correch information of the recent
oceurrence of @ few €ases of p(lia_.grle in Hongkong after a considerable
interval of freedom from this disease. b

2 I am, sir, very respectfully, your obedient servant,
By §rUART ELDRIDGE, M. D.,

Sanitary Inspector, U.8. M H B8

reat prevalence,

11
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[Inclosure. ]

her 29, 1896.
Report of infectious diseases in Japan from December 13 to Decem ’
|

e | smallpox-
Cholera, “ Dysentery. |

Locality,

S A
! Cases, | Deaths,

Kioto Fu..............
Osaka Fu
Tokyo F
Aichi Ken ..
Akita Ken
Awomori Ken
Chiba Ken.
Fukui Ken...,
Fukuoka Ken.,
Fukushima Ken .
Gifu Ken..........
Gumma Ken
Hiogo Ken...
iroshima K.
Ibaraki Ken.
Ishikawa Ken,
Iwate Ken. ..,
Kagawa Ken,.
Kagoshima Ken.....

nagawa Ken (Yokohama
Kochi Ken ’

i — |- | peaths.
! .| Cases. =
({nses. ‘i)eiltljs_ ‘_7_7 i 0

o o 2| &

PRl
&
-8
X

=
53 O S

8
o

Miyagi Ken,
Miyazaki Ke
Miye Ken, .,

Ken ..,
Saitama Ken .
hidzuoka Ke

iga Ken,.,
Shimane Ken,
Tochigi Ken,
Tokushima Ken
Tottori Ken ..
Toyama Ken .
akayama Ken. ..
Yamagata Ken,,
amaguechi Kep
Amanashi Ken

Yehime Kep, .
The Hokkaide,.
Taiwan (Formosa)

Told M50 o
AR *Noreport. {Plague.
Smallpox epidemic in Hiogo.
H1oGo, Japax, December 29 1896. e
SiR . Confirmin m ’

ing
cablegr ultimo, announ®

Prevalence of smaupgx ilg)l%%i%l:m?g tfl:)i n?l;ié i (Kobo), ’Zf od 861
dmpatcl_l to the Department of State of the same date, nWn sin ;
confirming gaiq (3&'t)legrgun1 Eiliive the honior to report t.ha‘i v} (.,-as_e:

- 5 in epidemic form there have E‘:;; ahtholgg'éa
oo 0 have the epigenay. rﬁsiuﬂjggeiatgﬁ}ol?h%ﬁn““‘Pbe; ressing
:ﬁporhefi daily are oy ecrease, and I take pleasure in @ . stal_“l;
ou% ?lfhei: hat the Authorities will be ahle, in the near fature: f natiV’

e diseage, Vaccinatiop is compulsory, and a large st@
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p}lyﬁicians are employed in vaccinating the Japanese in the infected
city and throughout the different subdivisions of the kew or prefecture.

I have the honor to be, sir, your obedient servant,
Jas. F. CONNELLY,

United States Consul.

Hon. ASSISTANT SECRETARY OF STATE.

STATISTICAL REPORTS.

A USTRALIA—New South Wales— Newcastle.—Month  of November,
1896, Kstimated population, 15,331, Total deaths, 22. No deaths

from contagious diseases.
Sydney.-—Month of November, 1896. Estimated population, 408,500.

Total deaths, 448, including enteric fever, 6, and diphtheria, 5.

BaHAMAS—Dunmore Town.—Two weeks ended January 15, 1897.
Estimated population, 1,472. Total deaths, 2. No deaths from con-

tagious diseases.
Governors Harbor.—Two weeks ended January 16, 1897. One death.

No death from contagious disease.
Green Turtle Cay—Abaco.——Two weeks ended December 31, 1896,

Hstimated population, 3,900. No deaths.
TInagua.—Month of December, 1896.

No deaths.
BerMUDA.—TW

tion, 15,013. Total d
CUBA—-MmtztmﬂlO.-——FOnr weeks €

mated population, 14,000. Total deaths,

5, and enteric fever, 13, :
FrANCE—Nantes. __Month of December; 1896. Estimated population,
ding diphtheria, 2, and measles 2.

125,757. Total deaths, 262, inclu
St. Etienne.—T W0 weeks ended January b, 1897. TEstimated popula-

tion, 135,784 Total deaths, 119, including enteric fever, 1, and scarlet

fever, 1.
GR,E AT BRITA[:\:_-England and Wales.—The deaths registered in 33
ring the week ended Janunary 9

great towns of England and Wales du
correspond to an annual rate of 19.4 2 thousand of the aggregate popu-

lation, which is estimated at 10,992, 524. The highest_s rate was recorded
in Liverpool, viz, 93.6, and the lowest in Croydon, viz, 10.8 a thousand.
housand five hundred and eighty deaths were registered
Juding measles, 12; scarlet fever, 21; diphtheria,

9, and diarrhea and dysentery,

during the week, in¢ (
71; whooping eough, 31 enteric fever,
11 causes correspond to an annual rate of 18.5 a

11. The deaths from 2 :
064 deaths were registered, correspond-

thousand. In greater London 2, :
ing to an annual rate of 17.1 2 thousand of the population.  Tn the
4 from diphtheria, 8 from measles,

““outer ring’’ the deaths ineluded 1
and 5 from searlet fever.

13 from whooping cough,
Treland.—The average annual death rate represente

Estimated population, 1,200.

o weeks ended January 8, 1897. Estimated popula-
eaths, 3. NO deaths from contagious diseases.

nded December 31, 1896. Ksti-
88, including typhus fever,

d by the deaths
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. nineipal towd
registered during the week ended January 9 in the 1()_ pnnf"rlﬁ:lloWest
districts of Ireland was 29.6 a thousand of the tampaeng L
rate was recorded in Tralee, viz, 5.6, and the highest in W’ate.r il
52.5 a thousand. In Dublin and suburbs 236 deaths were 198?5 4 from
including searlet fever, 4; measles, 9; whooping cough, 19;
enteric fever, and 1 from typhus, ine the week

Seotland.—The deaths registered in 8 principal towns during

f 00 R ¢ nd of the
ended January 9, correspond to an annual rate of 22.8 a t'.houi‘iality was
bopulation, which is estimated at 1,649,907. The lowest mo
recorded in Aberdeen, v

i 4 a
12, 18.4, and the highest in Perth, Vlfl’ csazuses
thousand. - The aggregate number of deaths registered from 2 45, an
Wwas 680, including searlet fever, 10; diphtheria, 3; measles, 4
whooping cough, 29, 2 a popula-
NORFOLK ISLAND,—Month of November, 1896. Estimate
tion, 858. Two deaths, including 1 from whooping cough. timated
ST, HELENA,—Three weeks ended December 19, 1896, 1is

. B -Seases.
Population, 3,600, Total deaths, 3. No deaths from contagious di
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